CHE 162 Kinetics Worksheet Key
1) A first order reaction with only one reactant is best described as 


a) a reaction that has a single bimolecular elementary step.


b) a decomposition reaction.

c) a reaction that has a two unimolecular elementary steps with the second step being the RDS.

d) rare.

e) well-done.

Explain your answer.  With a first order dependence, one reactant particle has but one choice to go to products, i.e. falling apart after the necessary energy is transferred to this particle by collisions with other particles.
2) An alternate expression of the 1st order integrated rate law is (1/2)n = [A]t/[A]o, where n = the number of half lives.  Starting with the 1st order integrated rate law, make appropriate substitutions to derive the alternate expression.
ln[A]t = -kt + ln/[A]o

k = ln2/t1/2
ln[A]t = - (ln2/t1/2)t + ln/[A]o

ln([A]t/[A]o) = (t/t1/2)ln(1/2)

note that (t/t1/2) is the count (n) of half-lives over a certain time, t.

ln([A]t/[A]o) = n ln(1/2)

([A]t/[A]o) = (1/2)n
What does this mean?  The number of half-lives is related to the ratio of reactant left to reactant started with.  How to use?  Say, in a first order reaction, the reactant concentration drops to 32% of the initial concentration (([A]t/[A]o) = 0.32).  This would correspond to n = 1.62 half lives, using ln([A]t/[A]o) = n ln(1/2).
3) Given two different 1st order decomposition reactions, if one is faster than the other when equal concentrations of each reactant are used at the same temperature, which of the following are true?


a) Ea faster > Ea slower


b) k faster > k slower


c) [reactant] faster > [reactant] slower

d) the faster reaction involves more complex collision structures than those in the slower reaction


e) the faster reaction is better than the slower reaction


f) none

Explain your answer.

a) Ea faster < Ea slower

b) ratefaster = kfaster[A] & rateslower = kslower[B]

c) No, we are told that [A] = [B].

d) Both reactions are simple decomposition reactions, structure is not a factor here.

e) This is just a silly choice, quality is not a factor here.

4) For the following reaction propose 3 mechanisms that are consistent with the experimental rate law, rate  =  kobs[A]2[B].

Overall Reaction: 2A  +  B -----> C

You may propose intermediates and multiple or single elementary steps.

Mechanism 1

2 A  -------> I
slow
I + B -------> C fast

Mechanism 2

2 A + B -------> C


Mechanism 3

A + B 
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 I  fast 

I + A ------> C

5) Evaluate each mechanism based on the molecularity of the elementary steps.  That is, is the mechanism reasonable and why?
Mechanism 1: Slow bimolecular step followed by a fast bimolecular step to consume intermediate.  Reasonable.  Bimolecular collisions are common.

Mechanism 2: One termolecular step.  Rare.  Probability is low for 3 particles to collide with the necessary energy and orientation.

Mechanism 3: Fast equilibrium bimolecular step followed by a slow bimolecular step to consume intermediate.  Reasonable.  Bimolecular collisions are common.
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